Mar. 15. 2006 7:23PM PARKS KNOWLTON No . 1 276 P. 12 



Application No. 10/624,401 

Filed: July 22, 2003 

PRELIMINARY AMENDMENT FILED WITH REQUEST FOR CONTINUED EXAMINATION <RCE) 



AMENDMENT TO THE DRAWINGS 

Please add the following new sheet of drawing which includes new FIGS. 10 and 11. 

Appendix: 1 sheet of drawings 
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AMENDMENT AND RESPONSE TO OFFICE ACTION 

REMARKS 

The application has been carefuliy reviewed in light of the final Office Action 
dated December 15, 2005. This communication is believed to be a complete and timely 
response to that Office Action, and is accompanied by a Request for Continued Examination. 
Claims 5-14 and 17 were pending in the present application prior to entry of the present 
amendments. By the aforementioned Office Action, Claims 5-14 and 17 have been rejected. 

By the present amendment, Claims 5-14 and 17 have been canceled without 
prejudice. New Claims 18-28 have been submitted for entry. The specification has also been 
amended for clarification and to correct errors. FIGs. 10 and 1 1 have been added. 

Support for these amendments can be found in the original specification and its 
incorporated references, and thus, no new matter has been added. Applicant reserves the right 
to pursue all original claims in this or other patent applications. 

I. SUMMARY OF THE AMENDMENTS 

Amendments to the Claims 

Claims 5-14 and 17 have been canceled. 
Claims 18-28 have been added. 

Amendments to the Drawings 

FIGs. 10 and 11 have been added. These figures were present in the 
provisional application that was originally incorporated by reference, and to which the present 
application claims priority. Thus, FIGs. 10 and 11 contain no new matter. 

Amendments to the Specification 

The specification has been amended as shown in the substitute specification, 
attached. All of the amendments are supported by the specification as originally filed, including 
the provisional application that was incorporated by reference, and to which the present 
application claims priority. Thus, no new matter has been added. 
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Filed: July 22, 2003 

AMENDMENT AND RESPONSE TO OFFICE ACflON 

[I. CLAIM REJECTIONS 

Under 35 U.S.C. §102 

The Examiner has rejected Claims 1-14 and 17 under 35 U.S.C. § 102(e) as 
being anticipated by U.S. Patent No. 6,681,111 to Ahn et al ("Ahif). The Examiner states that 
Ahn discloses all of the limitations of the methods of Claims 1-14 and 17, which have been 
canceled, thereby rendering these rejections moot. The Examiner has rejected Claim 15 and 
16 under 35 U.S.C. § 102(b) as being anticipated by Rochefort (WO00/56112) { a Rocheforf). 
Claims 15 and 16 have also been canceled, rendering the rejections thereto moot. 



III. NEW CLAIMS 

New claims 18-28 have been added to better encompass the claimed invention. 
More specifically, the new independent claims include Claim 18, 25, and 26. 
Independent Claim 18 recites: 

A method for migrating a communications device from a first wireless 
communications network to a second wireless communications network, the 
communications device being assigned a mobile station identification number 
(MSIN), the method comprising: 

transferring a subscriber profile associated with the communications 
device from the first communications network to the second communications 
network, and associating the transferred subscriber profile to a subscriber 
identifier usable by the second communications network; 

associating the assigned MSIN with a block identifier that identifies 
the communications device as a member of a group that is to be migrated to the 
second communications network; 

receiving a registration request from the communications device, the 
registration request including the block identifier and the MSIN; 

detecting the block identifier; and 

if the registration request is received In the first communications 
network: 

in response to detecting the block identifier, associating the 
MSIN with an interworking and interoperability function (IIF) and 
routing the registration request to the IIF. 

Emphasis added. The undersigned notes that in the final Office Action, the Examiner asserted 
that Ahn disclose associating a block identifier with the wireless device, the block identifier 
identifying a set of which the assigned mobile station identification number is a member, 
referring to col. 4, line 65-coL 5, line 27). However, the cited text discloses only reading a state 
that the SIM card is installed, not detecting a block identifier that identifies the communications 
device as a member of a group that is to be migrated, as this excerpt from Ahn clearly reveals: 
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AMENDMENT AND RESPONSE TO OFFICE ACTION 

First, in the case the GSM SIM subscriber roams to the CDMA system 100 and 
installs a SIM card into the CDMA terminal 150, the CDMA terminal requests a 
location registration of the subscriber in step SfOO. That is, when the SIM card is 
installed in the CDMA terminal 150, the CDMA terminal 150 reads a state that 
the SIM card is installed, reads necessary information and the IMSI from the 
subscriber's profile stored in the SIM card and transmits the same to the BSS 
140, and the BSS 140 transmits corresponding information to the MSC 130 to 
request a location registration. 

Emphasis added. Just as Ahn failed to disclose all of the limitations of canceled Claim 17, the 
limitations of new independent Claim 18 are absent as well, as are those of its dependent 
Claims 19-24, which are patentable for this reason and on their own merits. 

Claims 25 and 28 include similar limitations, and are patentable for the same 
reason as well as their own merits. 

Independent Claim 26 recites: 

A method for registering a wireless device that has been migrated to a 
Global System for Mobile (GSM) network, the wireless device being assigned a 
Mobile Subscriber Identification Number (MSIN), the method comprising: 

receiving a registration request at a mobile switching center (MSC) in a 
visited network selected from the group comprising: a Time Division Multiple 
Access (TDMA) network and a Code Division Multiple Access (CDMA) network, 
the registration request including the MSIN; 

forwarding the registration request to a Signaling Transfer Point (STP) in 
the visited network; 

at the STP: 

detecting that the wireless devioe has been migrated; 

in response to detecting that the wireless device has been migrated, 
analyzing the registration request using global title translation (GTT) based 
on the MSIN to identify a Home Location Register (HLR) in the GSM network 
containing a subscription profile associated with the subscribed wireless device, 
the subscription profile including an International Mobile Subscriber Identity 
(IMSI); and 

routing the registration request to an interworking and interoperability 
function (IIF); and 

at the IIF, mapping the MSIN to the IMSI and routing the registration 
request to the GSM HLR using the IMSI. 

Emphasis added. None of the cited references disclose, teach or suggest all of the limitations 
of Claim 26, nor of its dependent Claims 27 and 28. Thus Claims 26-28 are patentable. 
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AMENDMENT AND RESPONSE TO OFFICE ACTION 
IV. CONCLUSION 



This is a full and timely response to the Final Office Action mailed December 15, 



2005. In view of the amendments, new claims, and remarks detailed above, allowance of the 
claims submitted for entry in this case is respectfully requested. 



Enclosed is a Form PTO-2038 authorizing payment in the amount of $790. This 



is believed to be the correct fee due in connection with this response. If, however, additional 
fees are due, the Commissioner is hereby authorized to change any such fee, or credit any 
overpayment, to Deposit Account No. 50-3447. 



Should the Examiner believe that a telephone conference would be useful, the 



Examiner is respectfully requested to contact the undersigned at the telephone number listed 



Dated: March 15, 2006 

Parks Knowlton LLC 

1117 Perimeter Center West 

Suite W307 

Atlanta, Georgia 30338 

(678) 325-6602 

(678) 325-6605 facsimile 

Attorney Docket No.: C02-0053-000 



below. 



Respectfully submitted, 




CyrKhia R. Parks 
Reg. No. 52,096 
Attorney for Applicant 
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TITLE OF THE INVENTION 
Registration of Communications Devices 

NOTICE OF COPYRIGHT PROTECTION 
[0001] A portion of the disclosure of this patent document and its figures contain material 
subject to copyright protection. The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent disclosure, but otherwise reserves 
all copyrights whatsoever, 

CROSS-REFERENCE TO PROVISIONAL APPLICATION 
[0002] This patent claims the benefit of United States Provisional Patent Application No. 
60/397,962, filed July 23, 2002 and entitled "Method to Enable the SMS Service for the 
Subscribers Converted From GAIT TDMA Native to GAIT GSM Native," and this provisional 
patent application is incorporated herein by reference in its entirety. 

CROSS-REFERENCE TO RELATED APPLICATION 
[0003]This patent also relates to the commonly-assigned U.S. Patent X.XXX.XXX (A pplication 
No. XX/XXX.XXX 10.624.213 . filed July 22, 2003,) entitled "Messaging Service for 
Communications Devices-( dock e t numb e r C02 - 0053 - 001) , of which the "Brief Summary of 
the Invention" and the "Detailed Description of the Invention 0 sections are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0004] This invention generally relates to mobile communications and, more particularly, to 
methods for registering subscribers by communicating subscription profiles from a GSM 
communications network to a TDMA/CDMA communications network. 

2. Description of the Related Art 
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[0005] Registration is a concern for mobile telecommunications service providers. Each time a 
subscriber enters a new coverage zone within a mobile switching center, and when a 
registration timer expires, the subscriber must register with the mobile switching center. The 
process of registration involves communicating the subscriber's subscription profile from the 
subscriber's Home Location Register to the mobile switching center. This subscription profile is 
used to process incoming and outgoing communications for the subscriber. A problem arises, 
however, when the subscriber's Home Location Register cannot be accessed by the mobile 
switching center. If the Home Location Register cannot be accessed, then the subscriber 
cannot register and, thus, the subscriber cannot send and/or receive communications. 

[0006] A "foreign communications network" is an example. If the subscriber is trying to register 
with a foreign communications network, sometimes that foreign communications network 
cannot access the subscriber's Home Location Register. When, for example, a subscriber is 
activated in a Global System for Mobile (GSM) communications network, neither a Time 
Division Multiple Access (TDMA) communications network nor a Code Division Multiple Access 
(CDMA) communications network may be able to access the subscriber's Home Location 
Register Because the GSM, TDMA, and CDMA communications networks operate using 
different signaling standards, the subscriber's Home Location Register may not be accessible 
to a foreign communications network using a different signaling standard. When, then, a 
foreign communications network is encountered, the registration process sometimes fails and 
the subscriber cannot send and receive communications. 

[0007] Migration of subscribers is another example. Sometimes a telecommunications service 
provider will move, or "migrate," a subscriber's subscription profile from one network standard to 
another network standard. The subscriber's subscription profile, for example, may be migrated 
from a TDMA/CDMA communications network to a GSM communications network. After the 
subscriber's subscription profile is migrated, the TDMA/CDMA communications network must 
be re-provisioned to find and to access the subscriber's subscription profile on the GSM 
communications network. If the TDMA/CDMA communications network is not re-provisioned to 
find the subscriber's subscription profile, the registration process might fail, thus preventing the 
subscriber from sending and/or from receiving communications. 

[0008] There is, accordingly, a need in the art for improved registration of subscribers, a need 
for improved methods and systems of accessing a subscriber's Home Location Register, a 
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need for methods and systems to register a subscriber with a foreign communications network, 
and a need for improved methods and systems of migrating subscribers from one network to 
another network. 

BRIEF SUMMARY OF THE INVENTION 

[0009] The aforementioned problems, and other problems, are reduced by methods and 
systems to register a subscriber to a communications network. This invention routes a 
registration request from a Time Division Multiple Access (TDMA) communications network, or 
from a Code Division Multiple Access (CDMA) communications network, to a Global System for 
Mobile (GSM) communications network. The routing of the registration request is based upon 
an International Mobile Subscriber Identity (IMSI) number associated with the subscriber. 
When the subscriber's subscription profile is maintained in the GSM communications network, 
this invention allows either the TDMA communications network or the CDMA communications 
network to obtain the subscriber's subscription profile. Even though the subscriber's 
subscription profile is maintained in the GSM communications network, this invention allows the 
subscriber to register and to send/receive communications signals using the TDMA 
communications network and/or the CDMA communications network. Thus, the subscriber has 
access to any TDMA, CDMA, and/or GSM communications network. 

[0010] This invention discloses methods for registering a subscriber to a communications 
network. One method receives a registration request to access a first communications network. 
The registration request is routed to a second communications network based upon an 
international mobile subscriber identity number associated with the subscriber. The 
international mobile subscriber identity number allows the subscriber to register with the second 
communications network. When the first communications network operates using a Global 
System for Mobile communications signaling standard, the second communications network 
operates using either a Time Division Multiple Access signaling standard or a Code Division 
Multiple Access signaling standard. If the first communications network operates using the 
Time Division Multiple Access signaling standard, the second communications network 
operates using either the Global System for Mobile communications signaling standard or the 
Code Division Multiple Access signaling standard. Similarly, when the first communications 
network operates using the Code Division Multiple Access signaling standard, the second 
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communications network operates using either the Global System for Mobile communications 
signaling standard or the Time Division Multiple Access signaling standard. 

[0011] Another embodiment of this invention describes another method for registering a 
subscriber to a communications network. Here a registration request is received at a mobile 
switching center, and the registration request is communicated from a subscriber to a Global 
System for Mobile communications network. The mobile switching center operates in either a 
Time Division Multiple Access communications network or a Code Division Multiple Access 
communications network. The registration request is forwarded to a Signaling Transfer Point 
and routed to an appropriate Home Location Register for that subscriber The routing of the 
registration request, however, is based upon a mobile subscriber identification number 
associated with the subscriber. The mobile subscriber identification number allows either the 
Time Division Multiple Access communications network or the Code Division Multiple Access 
communications network to access the subscriber's information stored on the Home Location 
Register. The routing of the registration request may use be accomplished using global title 
translation of global title digits in a signaling message from the Signaling Transfer Point. The 
global title translation wou l d i nclude th e d etermines the destination from t he global title digits. 
which include the m obile subscriber identification number. 

[0012] Another embodiment of this invention describes yet another method for registering a 
subscriber to a communications network. A registration request is received at a mobile 
switching center in a Global System for Mobile communications network. The registration 
request is received from a native subscriber. The term "native subscriber" means a subscriber 
whose communications service was activated in either a Time Division Multiple Access 
communications network or a Code Division Multiple Access communications network. The 
registration request is forwarded to a Signaling Transfer Point and routed to a Home Location 
Register. The routing of the registration request is based upon a mobile subscriber 
identification number associated with the native subscriber. The mobile subscriber identification 
number may be mapped, or referenced, to a signaling point code associated with the Home 
Location Register. The mobile subscriber identification number allows the Global System for 
Mobile communications network to access information associated with the native subscriber. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
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[0013] These and other features, aspects, and advantages of this invention are better 
understood when the following Detailed Description of the Invention is read with reference to 
the accompanying drawings, wherein: 

FIGS. 1 and 2 are block diagrams illustrating an embodiment of this invention; 

FIG. 3 is a schematic illustrating an International Mobile Subscriber Identity (IMSI) 
number associated with a subscriber according to an embodiment of this invention; 

FIGS. 4 and 5 are block diagrams illustrating a Code Division Multiple Access (CDMA) 
communications network obtaining a subscriber's subscription profile from a Global System for 
Mobile (GSM) communications network according to an embodiment of this invention; 

FIG. 6 is a flowchart illustrating a method for registering a subscriber to a 
communications network according to an embodiment of this invention; 

FIG. 7 is a schematic illustrating a non-limiting example of migrating a subscriber from a 
Time Division Multiple Access (TDMA) communications network to a Global System for Mobile 
(GSM) communications network according to an embodiment of this invention; 

FIG. 8 is a flowchart illustrating another non-limiting example for registering a subscriber 
to a communications network according to an embodiment of this invention; and 

FIG. 9 is a schematic illustrating still another non-limiting example for registering a 
subscriber to a communications network according to an embodiment of this invention. 

FIG 10 is a schematic illustrating an example of migration and registration of a migrated 

subscriber in TDMA foreign mode. 

FIG 1 1 is a schematic illustrating an example of migration and registration of a migrated 

subscriber in GSM native mode, 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] This invention now will be described more fully hereinafter with reference to the 
accompanying drawings, in which exemplary embodiments are shown. This invention may, 
however, be embodied in many different forms and should not be construed as limited to the 
embodiments set forth herein. These embodiments are provided so that this disclosure will be 
thorough and complete and will fully convey the scope of the invention to those of ordinary skill 
in the art. Moreover, all statements herein reciting embodiments of the invention, as well as 
specific examples thereof, are intended to encompass both structural and functional equivalents 
thereof. Additionally, it is intended that such equivalents include both currently known 
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equivalents as well as equivalents developed in the future {Le., any elements developed that 
perform the same function, regardless of structure). 

[0015] Thus, for example, it will be appreciated by those of ordinary skill in the art that the 
diagrams, schematics, illustrations, and the like represent conceptual views or processes 
illustrating systems and methods embodying this invention. The functions of the various 
elements shown in the figures may be provided through the use of dedicated hardware as well 
as hardware capable of executing associated software. Similarly, any switches shown in the 
figures are conceptual only. Their function may be carried out through the operation of 
program logic, through dedicated logic, through the interaction of program control and 
dedicated logic, or even manually, the particular technique being selectable by the entity 
implementing this invention. Those of ordinary skill in the art further understand that the 
exemplary hardware, software, processes, methods, and/or operating systems described herein 
are for illustrative purposes and, thus, are not intended to be limited to any particular named 
manufacturer. 

[0016] This invention provides methods fo r migrating a subscriber from a first communications 
network to a second communications network, and then for registering a -that migrated 
subscriber to a- either of the first and second c ommunications networks. T-his -ln particular, 
certain embodiments of this i nvention routes a registration request from a Time Division Multiple 
Access (TDMA) communications network, or from a Code Division Multiple Access (CDMA) 
communications network, in which the subscriber's communications device is operating to a 
Global System for Mobile (GSM) communications network in which the subscriber is homed . 
The routing of the registration request is based upon an International Mobile Subscriber Identity 
(IMSI) number associated with the subscriber. When the subscriber's subscription profile is 
homed or otherwise maintained in the GSM communications network, this invention allows 
either the TDMA communications network or the CDMA communications network to obtain the 
subscriber's subscription profile. Even though the subscriber's subscription profile is 
maintained in the GSM communications network, this invention allows the subscriber to register 
and to send/receive communications signals using the TDMA communications network and/or 
the CDMA communications network. Thus, the subscriber has access to any TDMA, CDMA, 
and/or GSM communications network. 
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[0017] Migrating a subscriber from the first communications network, which in the exemplary 
embodiments is either a TDMA or a CDMA network, to the second communications network, 
which in the exemplary embodiments is a GSM network involves a process of reorovisioning 
certain elements of each of the networks. The process of reprovisioning the networks includes 
removing subscription profiles of the migrated subscribers from the first communications 
network and provisioning the second communications network with subscriber profiles 
corresponding to the migrated customers. By this process, the exemplary subscribers are 
converted from TDMA or CDMA native subscribers to GSM native subscribers. To enable the 
now migrated subscribers to register, certain elements in the communications must be 
reprovisioned as well. 

[0018] For example, FIGS. 1 and 2 are block diagrams illustrating an embodiment of this 
invention. A registration request 10 is communicated from a subscriber's communications 
device 12. The subscriber's communications device 12 operates using a Global System for 
Mobile {GSM) communications signaling standard. The term "communications device," as used 
herein, encompasses a mobile terminal (sometimes called "mobile station" or "mobile 
equipment"), a personal data assistant (PDA), a computer, a camera, a digital music device, or 
any other device that sends/receives communications signals. A first communications network 
14 receives the registration request 10, and the registration request 10 T in general terms, 
requests access to the first communications network 14. The first communications network 14 
includes a base station 16, a TDMA Mobile Switching Center 18, and a TDMA Signaling 
Transfer Point 20. Although the subscriber's communications device 12 operates using the 
Global System for Mobile communications signaling standard, the first communications network 
14, however, operates using a Time Division Multiple Access (TDMA) signaling standard, FIG. 
1, then, shows the GSM subscriber's communications device 12 attempting to register with the 
first TDMA communications network 14. 

[0019] The subscriber's appropriate Home Location Register 22 must be queried. The Home 
Location Register 22 is a database that stores subscription profiles for multiple subscribers. As 
FIG. 1 shows, however, when a communications device 12 operates in foreign mode in the first 
communications network 14. t he subscriber's appropriate Home Location Register 22 is 
maintained in a second communications network 24. In Tthis example, the second 
communications network 24 operates using the Global System for Mobile (GSM) 
communications signaling standard. Because the Home Location Register 22 is maintained in 
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J the seoon^-GSM communications network 24 , the Home Location Register 22 stores each 
subscriber's subscription profiles according to an International Mobile Subscriber Identity (IMSI) 
number associated with each subscriber. If an individual subscriber's International Mobile 
Subscriber Identity number is known, the Home Location Register 22 may be queried for that 
subscriber's subscription profile. 

[0020] The registration request 10, then, is routed to the subscriber's appropriate Home 
Location Register 22. When the first communications network 14 receives the registration 
request 10 from the subscriber's communications device 12, the registration request 10 
includes an International Mobile Subscriber Identity (IMSI) number 26 associated with the 
subscriber. This International Mobile Subscriber Identity number 26 is then used to construct a 
signaling message 28. This signaling message 28 is used to identify and to locate the 
subscriber's Home Location Register 22. The first communications network 14 routes the 
registration request 10, with the signaling message 28, to the second communications network 
24 and on to the subscriber's Home Location Register 22. The registration request 10, with the 
signaling message 28, typically routes via a Public Switched Telecommunications Network 30. 
The registration request 10 and the signaling message 28, however, may also route along 
private networks. The registration request 10 and the signaling message 28 route along the 
Public Switched Telecommunications Network 30 to a Destination Signaling Transfer Point 32, 
to a Destination Mobile Switching Center 34, and then to the subscriber's Home Location 
Register 22. The registration request 10 and the signaling message 28 could alternatively 
directly route from the Destination Signaling Transfer Point 32 to the subscriber's Home 
Location Register 22. Because the registration request 10 includes the International Mobile 
Subscriber Identity number 26 associated with the subscriber, the Home Location Register 22 
may retrieve the subscriber's subscription profile 36. 

[0021] The embodiment continues with FIG. 2. Once the subscriber's subscription profile 36 is 
retrieved, the subscription profile 36 is then returned to the first communications network 14 via 
the Public Switched Telecommunications Network 30. Although the subscriber's subscription 
profile 36 is maintained in the second communications network 24 (using the GSM signaling 
standard), this invention allows the first communications network 14 (using the TDMA signaling 
standard) to retrieve that subscription profile 36. Because the first communications network 14 
now has access to the subscriber's subscription profile 36, the subscriber may register with the 
first communications network 14. 
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[0022] The registration request 10, as mentioned above in general terms, requests access to 
the first communications network 14. The registration request 10 initiates a process of 
authenticating the subscriber's communications device 12 and of updating the current location 
of the communications device 1 2. Because the registration process for the communications 
device is well known in the art, this patent will not further discuss the registration request 10. If, 
however, the reader desires more information on the registration process, the reader is directed 
to the following sources: Lawrence Harte et a/., GSM SuperphoneS 150-52 & 170-73 (1999); 
JOrg EberspAcher et aL t GSM Switching, Services and Protocols 40 (2001); and Joachim 
Tisal, GSM CELLULAR Radio Telephony 80-83 (1997), with each incorporated herein by 
reference. 

10023] As those of ordinary skill in the art also understand, the Home Location Register 22 
stores the subscriber's subscription profile. The subscriber's subscription profile may include 
subscription service information, authentication information, and current location information. 
Because the physical and functional characteristics of the Home Location Register 22 are well 
known in the art, this patent will not further discuss the Home Location Register 22. If, 
however, the reader desires more information on the registration process, the reader is directed 
to the following sources: Siegmund Reol et a/ M GSM AND Personal Communications 
Handbook 248-51 (1998); Lawrence Harte et a/., GSM Superphones 139-40, 150-52 & 170- 
73 (1999); JOrg EberspAcher et aL t GSM Switching, Services and Protocols 38-39 (2001); 
Gunnar Heine, GSM Networks: protocols, terminology, and implementation 31-38 
(1999); AshaMehrotra, GSM System engineering 54-55 (1997); and JoachimTisal, GSM 
Cellular Radio Telephony 79-80 (1997), with each incorporated herein by reference. 

[0024] FIG. 3 is a schematic illustrating the International Mobile Subscriber Identity (IMS!) 
number 26 associated with the subscriber. As those of ordinary skill in the art recognize, each 
GSM subscriber is assigned the International Mobile Subscriber Identity number 26. The 
International Mobile Subscriber Identity number 26 includes a Mobile Country Code (MCC) 38, 
a Mobile Network Code (MIMC) 40, and a Mobile Station Identification Number (MSIN) 42. The 
Mobile Country Code 38 identifies the subscriber's country of domicile. The Mobile Network 
Code 40 identifies the subscriber's home mobile network (e.g., the subscriber's Public Land 
Mobile Network), and the Mobile Station Identification Number 42 identifies the subscriber 
within that home mobile network. Because the structural coding for the International Mobile 
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Subscriber Identity number 26 is well known in the art, this patent will not further discuss the 
Mobile Subscriber Identity number 26. If, however, the reader desires more information, the 
reader j s directed to the following sources: Siegmund Redl et a/„ GSM AND Personal 
Communications Handbook 350 (1998); JOrg Eberspacher et a/., GSM Switching, Services 

AND PROTOCOLS 32 (2001); GUNNAR HEINE, GSM NETWORKS; PROTOCOLS, TERMINOLOGY, AND 

Implementation 191-93 (1999); Asha Mehrotra, GSM System Engineering 40^43 (1997); and 
JOACHIM Tisal, GSM Cellular RADIO Telephony 80-83 (1997), with each incorporated herein 
by reference. 

[0025] FIGS. 4 and 5 are block diagrams illustrating another embodiment of this invention. 
Here the first communications network 14 operates using a Code Division Multiple Access 
(CDMA) signaling standard, while the subscriber's communications device 12 operates using 
the Global System for Mobile (GSM) communications signaling standard. The first 
communications network 14 includes a CDMA base station 44, a CDMA Mobile Switching 
Center 46, and a CDMA Signaling Transfer Point 48. The subscriber's Home Location Register 
22 is maintained in the second communications network 24, and the second communications 
network 24 operates using the Global System for Mobile communications signaling standard. 
When the first communications network 14 receives the registration request 10, the registration 
request 10 includes the International Mobile Subscriber Identity (IMSI) number 26 associated 
with the subscriber. The signaling message 28 is constructed using the International Mobile 
Subscriber Identity number 26. The first communications network 14 routes the registration 
request 10 and the signaling message 28 to the second communications network 24 via the 
Public Switched Telecommunications Network 30. The registration request 10 and the 
signaling message 28 route along the Public Switched Telecommunications Network 30 to the 
Destination Signaling Transfer Point 32, to the Destination Mobile Switching Center 34, and 
then to the subscriber's Home Location Register 22. The registration request 10 and the 
signaling message 28 could alternatively directly route from the Destination Signaling Transfer 
Point 32 to the subscriber's Home Location Register 22. Because the registration request 10 
includes the International Mobile Subscriber Identity number 26 associated with the subscriber, 
the Home Location Register 22 may retrieve the subscriber's subscription profile 36. The Home 
Location Register 22 retrieves the subscriber's subscription profile 28 and, as FIG. 5 shows, the 
subscription profile 28 is returned to the first communications network 14. Although the 
subscriber's subscription profile 36 is maintained in the second communications network 24 
(using the GSM signaling standard), this invention allows the first communications network 14 
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(using the CDMA signaling standard) to retrieve the subscription profile 36. Because the first 
communications network 14 now has access to the subscriber's subscription profile 36, the 
subscriber may register with the first communications network 14. 

[0026] FIG. 6 is a flowchart illustrating one method for registering a subscriber to a 
communications network. A registration request is received (Bloc* 50) to access a first 
communications network. The first communications network may operate using a Time Division 
Multiple Access signaling standard (Block 52) or a Code Division Multiple Access signaling 
standard (Block 54). The registration request is routed to a second communications network 
(Block 56), and the routing of the registration request is based upon an International Mobile 
Subscriber Identity (IMSI) number associated with the subscriber. The International Mobile 
Subscriber Identity (IMSI) number may include a Mobile Subscriber Identification Number 
(Block 58). The second communications network operates using a Global System for Mobile 
communications signaling standard. The International Mobile Subscriber Identity number 
allows the subscriber to register with the first communications network. 

EXAMPLE #1 

[0027] This invention is further illustrated by the following non-limiting example. FIG. 7 shows 
how the methods of this invention may be used to "migrate" a subscriber from a Time Division 
Multiple Access (TOMA) communications network J4 to a Global System for Mobile (GSM) 
communications networ k 24 and then to register the subscriber's communication devi ce to the 
GSM network . The subscriber's communications device 12, in this embodiment, Is a "dual- 
mode" GSM-ANSI Interoperability Team (GAIT) device that can operate in both the first TDMA 
communications network 14 and in the second GSM communications network 24. When, 
however, the subscriber's subscription profile 36 is moved, or "migrated," from a TDMA Home 
Location Register 60 to the GSM Home Location Register 22, network routing must be modified 
to enable the communications device 12 to register in either 14, 24 . As those of ordinary skill in 
the art understand, a TDMA communications network uses NPA-NXX based routing protocols 
to locate a subscriber's Home Location Register. A GSM communications network, on the 
other hand, uses a routing scheme based upon the subscriber's International Mobile Subscriber 
Identity (IMSI) number If the first TDMA communications network 14 uses NPA-NXX based 
protocols, the registration request 10 would incorrectly route to the TDMA Home Location 
Register 60. This NPA-NXX based protocol scheme would fail to locate the subscriber's 
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migrated GSM Home Location Register 22 in the second GSM communications network 24.Jt 
is not possible to simolv reroute and entire NDA-NXX. and thus, and entire MS1N rang e, as the 
range may contain the number of TDMA customers that have not been migrated, i.e., whose 
subscriptions are still in the TDMA home locator register 60. In accordance wit h the present 
invention, reprovisioning therefore includes enabling the TDMA STP 20 to perform global title 
translation (GTD on global title digits In each registration request 10. and provisioning the 
TDMA STP 20 so that the global title digits of migrated subscribers are mapped to the GSM 
HLR 22 via an Interworking and Interoperability Function 62. In this manner, the registration 
reguest 10 can be routed when the migrated communications device 12 is operating in TDMA 
foreign mode. In the exemplary embodiments the global title digits analyzed using GTT include 
the individual MSIN of the communications device 12. After migration, the MSIN 42 contained 
in the IMSI 26 points to the GSM HLR 22. which is accessed via the Interworking and 
Interoperability Function 62 because the GSM HLR 22 is in the GSM network 24. 

| [0028] FIG. 7, then, shows an-the Interworking and Interoperability Function 62. The 
Interworking and Interoperability Function 62 provides a signaling interface between the first 
TDMA communications network 14 and the second GSM communications network 24. This 
Interworking and Interoperability Function 62 enables service access when a subscriber 
operates in a foreign communications network, and that foreign communications network has a 
signaling protocol that is different from the subscriber's home communications network 
protocol. When the first communications network 14 receives the registration request 10, the 
registration request 10 is routed to the Interworking and Interoperability Function 62. The 
Interworking and Interoperability Function 62 then provides an interface with the second GSM 
communications network 24 and, thus, the subscriber's subscription profile 36 stored in the 
GSM Home Location Register 22. The subscriber's subscription profile 36 is retrieved and 
returned to the first communications network 14, allowing the subscriber to register with the first 
communications network 14, 

EXAMPLE #2 

[0029] This invention is further illustrated by anoth e r non li miting e xampl eFIG. 8 which is a 
flowchart illustrating another method for r e gist e ring a s ub s crib e r to o communicat i ons 
notwork the post-migration provisioning performed in the TDMA network 14 and in the GSM 
network 24 to enable the GSM native communications device 12 to register. For operation in 
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TDMA foreign mode Tthis example re-provisions a Signaling Transfer Point to obtain a 
subscription profile from thea Global System for Mobile (GSM) communications network24jn 
response to receiving a registration request 10 from the migrated communications device 12 . 
The subscriber's subscription profile is stored on a GSM Home Location Register (HLR) (Block 
64). A Signaling Transfer Point is reprovisioned to be enabled to use Mobile Subscriber 
Identification Number-based (MSIN-based) Global Title Translation (GTT) (Block 66Xas 
opposed to NPA-NXX based routing . The Signaling Transfer Point 20. 48 may operate within a 
Time Division Multiple Access (TDMA) communications network (Block 68) or a Code Division 
Multiple Access communications network (Block 70). The Signaling Transfer Point 20, 48 is 
provisioned so that the subscriber's Mobile Subscriber Identification Number (MSIN) 42 is 
mapped to a Signaling Point Code (SPC) of the subscriber's GSM Home Location Register 
(HLR) 22 (Block 72). As those of ordinary skill in the art understand, the Signaling Point Code 
is a unique code that is assigned to each node in an SS7 network, A GSM Signaling Transfer 
Point, in the GSM communications network, is enabled to use International Mobile Subscriber 
Identity (IMSI) number-based Global Title Translation (GTT) when routing a registration request 
10 (Block 74). The GSM TDMA/ CDMA Signaling Transfer Poin t 20. 48 is also provisioned so 
that the International Mobile Subscriber Identity (IMSI) number associated with the subscriber is 
mapped to a Signaling Point Code (SPC) of an Interworking and Interoperability Function (IFF) 
62 signaling interface (Block 76). As mentioned above, the IIF 62 functions as the interface 
between the two disparate networks 14. 24. The subscriber's registration request is then 
routed to the GSM Home Location Register (Block 78). The subscriber's subscription profile is 
retrieved (Block 80), and the subscription profile is returned to the TDMA/CDMA Signaling 
Transfer Point (Block 82). The subscriber may now registe r in TDMA foreign mode with the 
TDMA/CDMA communications network (Block 84 ) as shown in FIG. 10 . 

[ 0030] To register when operating in the GSM communications network 24. i.e.. in GSM native 
mode, the GSM STP 32 must be reprovisioned. Before migration, the STP 32 was provisioned 
to route the registration reguest 10 from the then TDMA native communications device 12 to 
the IIF 62. After migration, the communications device 12 is now GSM native, so its registration 
request 10 is to be routed directly to the GSM HLR 22 instead of the IIF 62. This direct routing 
can be achieved bv reprovisioninq the STP 32 so that the IMSI 26 of the migrated 
communications device 12 is mapped to the SPC of the GSM HLR 22 in which its subscription 
now resides. More specifically, the STP 32 performs IMSI based global title translation (GT~H 
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to route the registration request 10 to the GSM HLR 22 so that the subscriber may now register 
in GSM native mode with the GSM communications network 24. as shown in FIG. 11. 

EXAMPLE #3 

[0031] This invention is further illustrated by yet another non-limiting example. FIG. 9 is a 
flowchart illustrating another method for registering a subscriber to a communications network. 
This example again concerns GSM-ANSI Interoperability Team (GAIT) subscribers. That is, 
those subscribers whose communications device is a "dual-mode" device operable in both a 
TDMA communications network and in a GSM communications network. This example 
provides a method of identifying a GAIT subscriber and of ensuring the subscriber's Home 
Location Register is located and accessed. Here a unique Mobile Subscriber Identification 
Number range is utilized for GAIT subscribers that are migrating. Until the subscriber 
expresses a desire to migrate, all settings are as originally configured. The Mobile Subscriber 
Identification Number is assigned to the unit with over the air without disturbing mobile directory 
number settings. The flowchart of FIG. 9 permits the telecommunications service provider to 
forego any additional equipment purchase when migrating the subscriber. 

[0032] As FIG. 9 shows, a GAIT subscriber is assigned a Mobile Subscriber Identification 
Number Block Identifier (MBI) (Block 86). This Mobile Subscriber Identification Number Block 
Identifier (MBI) would preferably only store GAIT subscribers (Block 88). The Mobile 
Subscriber Identification Number Block Identifier would preferably not have geographic 
significance (Block 90). A Signaling Transfer Point (STP) is enabled to use Mobile Subscriber 
Identification Number-based (MSIN-based) Global Title Translation (GTT) (Block 92). The 
Mobile Subscriber Identification Number Block Identifier (MBI) is directed to the Interworking 
and Interoperability Function by the GTT result (Block 94). When a TDMA subscriber is 
migrated to GSM, the subscriber's Mobile Subscriber Identification Number (MSIN) now points 
to the Interworking and Interoperability Function to allow for conversion to International Mobile 
Subscriber Identity (IMSI) number for Location Updates (Block 96). The International Mobile 
Subscriber Identity (IMSI) number is used to originate a Location Update (Block 98), and this 
Location Update is converted to a registration notification at the Interworking and 
Interoperability Function (Block 100). This registration notification is then forwarded to the 
Home Location Register (Block 102). 

14 

PAGE 31/49 1 RCVD AT 3/15/200$ 7:32:18 PM [Eastern Standard Time] * SVR:USPTO-ff XRF-1/10 * DNIS:2738300 * CSID:6783256605 * DURATION (mm-ss):13»54 



Mar. 15. 2006 7:29PM PARKS KNOWLTON No. 1276 P. 32 



[0033] While this invention has been described with respect to various features, aspects, and 
embodiments, those skilled and unskilled in the art will recognize the invention is not so limited. 
Other variations, modifications, and alternative embodiments may be made without departing 
from the spirit and scope of this invention. 
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ABSTRACT OF THE DISCLOSURE 



[0034] Methods and apparatuses are disclosed for registering a subscriber to a 
communications network. One method receives a registration request to access a first 
communications network. The registration request is routed to a second communications 
network based upon an international mobile subscriber identity number associated with the 
subscriber. The international mobile subscriber identity number allows the subscriber to 
register with the second communications network. 
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